Virulence potential of the staphylococcal adhesin CNA in experimental arthritis is determined by its affinity for collagen.
Staphylococcus aureus is a major cause of bacterial arthritis, which often results in severe joint damage. CNA, a collagen adhesin of S. aureus, was shown to be a virulence factor in several animal models. However, the precise molecular mechanism by which CNA contributes to virulence remains unclear. We examined the role of the collagen-binding function of CNA in a mouse model of septic arthritis by comparing the virulence of isogenic strains of S. aureus expressing (1) wild-type CNA, (2) a truncated form of CNA (CNA35) with a higher affinity for collagen than the wild type, (3) CNA35 containing a single point mutation resulting in loss of collagen binding, (4) CNA lacking the collagen-binding domain, and (5) the collagen-binding domain of ACE (adhesin of collagen from Enterococcus faecalis). The results provide, for the first time, direct evidence that the virulence of CNA depends on its collagen-binding ability. Collagen binding facilitated early colonization of the joints of mice. Furthermore, the virulence potential of the adhesin is determined by the adhesin's affinity for its ligand, as well as its binding kinetics.